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Surfactant Protein D as a Novel Therapy for Periventricular
Leukomalacia: Is It the Missing Piece of the Puzzle?
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ABSTRACT: Activation of microglia with an inflammatory insult, which plays a central role in periventricular leukomalacia
(PVL), results in premyelinating oligodendrocyte death via release of certain cytokines, reactive oxygen and nitrogen species.
Toll-like receptor (TLR) 4 is necessary for lipopolysaccharide (LPS) induced oligodenrocyte injury in the CNS. Having an ability
to bind TLR 2, 4, and LPS receptor CD14, surfactant protein D (spD) may be a promising agent to counteract the pathways
associated with PVL. Supplementation of surfactant treatment with spD may be the key point in prevention of PVL by supression
of inflammation and preventing damage to pre-OLs in a vulnerable premature brain operating through TLRs.
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eriventricular leukomalacia (PVL) is a distinct type of

brain injury in premature infants, with a characteristic
distribution.! Infection/inflammation and ischemia/ reperfusion
injuries are two mechanisms in the pathogenesis of PVL which
operate in concert to potentiate each other.' Activation of
microglia with an inflammatory insult which plays a central role
in PVL, results in premyelinating oligodendrocyte (pre-OL)
death via release of reactive oxygen, nitrogen species and
cytokines." It has been recently shown that toll-like receptor
(TLR) 4 is necessary for lipopolysaccharide (LPS) induced
oligodendrocyte injury in the CNS.” The number and density
of microglial cells expressing TLR on their surface are found to
be increased in premature infants.'

Mechanisms which modulate the individual inflammatory
response acting via TLRs may change the severity of PVL.
Surfactant protein D (spD) is an essential component of the
innate immune system which orchestrates the inflammatory
process by rapid resolution of inflammation.” Having an ability
to bind TLR 2, 4, and LPS receptor CD14, spD may be just
the thing, promising to counteract the pathways associated with
PVL. SpD enters circulation and is found in detectable amounts
in human cord blood, but levels are low in premature babies as
expected.* Commercial surfactant preparations do not contain
spD; hence, they are deprived of beneficial immunomodulatory
effects. Surfactant treatment for a premature infant will just
provide a local effect associated with surface tension without
any distant antiinflammatory action. Supplementation of
surfactant treatment with spD may be the key point in
prevention of PVL by suppression of inflammation and
preventing damage to pre-OLs in a vulnerable premature
brain operating through TLRs. Understanding the precise roles
of surfactant proteins as components of the immune system will
give us new insights into the pathogenesis and treatment of
PVL.
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